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avtorTa sayuradRebod!
redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:
 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.
aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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воротке крови определяли иммуноферментным методом 
с использованием набора реактивов Aviscera Bioscience 
INC (США).
Дополнительное к диетическому питанию потребление 
комплекса эссенциальных фосфолипидов у пациентов с 
НАЖХП на фоне ГБ показало эффективное уменьшение 
выраженности стеатоза печени в сочетании с редукцией 
инсулинорезистентности, а также восстановлением нор-
мальных патогенетических функциональных связей между 
ЛПВП и эндотелиальной липазой.
Таким образом, проведенная терапия эссенциальными 
фосфолипидами показала высокую эффективность при ко-
морбидности НАЖБП с ГБ и избыточной массой тела и мо-
жет быть рекомедована с целью уменьшения кардиоваску-
лярного риска вне зависимости от выраженности стеатоза 
печени у данной группы пациентов. 
reziume
RviZlis steatozis koreqciis Sedegebi esenci-
uri fosfolipidebis gamoyenebiT hipertoniuli 
daavadebisa da Warbi wonis mqone pacientebSi
o. babaki,  a.baSkirova 
xarkovis erovnuli samedicino universiteti, 
ukraina 
 kvlevis mizans warmoadgenda esenciuri fos-
folipidebis efeqturobis Sefaseba RviZlis 
araalkoholuri cximovani daavadebis kompleq-
sur mkurnalobaSi hipertoniuli daavadebis da 
sxeulis Warbi wonis fonze, laboratoriul–in-
strumentuli kvlevis monacemebisa da sisxlSi 
endoTeluri lipazas donis gaTvaliswinebiT.
gamokvlevaSi CarTuli iyo 52 pacienti RviZ-
lis araalkoholuri cximovani daavadebiT, arte-
riuli hipertoniiT da Warbi woniT. sakontro-
lo jgufi warmodgenili iyo 20 praqtikulad 
janmrTeli adamianiT. pacientebi jgufebSi sqe-
sisa da asakis mixedviT ganawilebulni iyvnen 
Tanabrad.
kvlevaSi monawileebisTvis rekomendebuli iyo 
dieturi kveba martivi naxSirwylebisa da cxi-
mebis moxmarebis SemcirebiT, daniSnuli iyo es-
enciuri fosfolipidebiT eqvsTviani mkurnaloba, 
doziT 2 kafsula 3-jer dReSi. sruli komplaensi 
mkurnalobis kursis bolos gamovlinda ZiriTa-
di jgufis 16 pacientSi. endoTeluri lipazas 
koncentracia sisxlis SratSi ganisazRvreboda 
imunofermentuli meTodiT kompania Aviscera Biosci-ence INC reaqtivebis gamoyenebiT.
esenciuri fosfolipidebis miRebam dietur kve-
basTan kompleqsSi RviZlis araalkoholuri cxi-
movani daavadebis mqone pacientebSi arteriuli 
hipertoniis fonze efeqturad Seamcira RviZlis 
steatozis gamoxatvis xarisxi, aseve, gamovlinda 
insulinrezistentobis reduqcia, normaluri pa-
Togenezuri funqciuri kavSiris aRdgena maRali 
simkvrivis lipoproteinebsa da endoTelur li-
pazas Soris. 
amrigad, aRniSnuli daavadebebis mqone pacien-
tebSi, RviZlis steatozis xarisxis miuxedavad, 
kardiovaskuluri riskis da komorbidobis Sesa-
mcireblad SesaZlebelia rekomendebul iqnas 
mkurnaloba esenciuri fosfolipidebiT.
THE FORECAST OF LETHAL OUTCOME IN CHRONIC LEUKEMIA PATIENTS WITH PNEUMONIA
Pertseva T., Borysova I.
State Establishment “Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine”, Dnipro, Ukraine
Many hematological diseases, including chronic leukemia 
(CL), have a significant improvement of the forecast in the last 
decades. For example, a complete remission can be achieved in 
99% of patients with hairy cell leukemia [2]. Stem cells trans-
plantation allows to improve the results of treatment in 1,5-2 
times and provide patients’ survival from 50 to 80% [3,4].
However, the main obstacle to modern intensive treatment 
that provides a long and full remission is infectious complica-
tions (IC) [11,12,14]. It is known that patients with oncohemato-
logical diseases have IC in almost 70% of cases [12]. Mortality 
from the IC takes second place after the tumor resistance [16]. 
The largest contribution to the mortality rate of the IC in patients 
with oncohematological diseases, especially with CL, makes the 
pneumonia mortality [13]. Moreover, the course of pneumonia 
in patients with oncohematological disease characterized by 
erased clinic and the rapid development of poor outcome [2,6]. 
According to scientific data, the mortality in such cases is quite 
high and it’s about 28% [5]. The progressive increase in pneu-
monia poor outcome in patients with leukemia is determined 
even using modern antibiotic therapy (ABT). The mortality 
level in the intensive care units reaches 90% [3]. 
The forecast of pneumonia poor outcome in patients with CL 
determined by studying mortality predictors define the relevance 
of this study. 
The article was prepared within research work of the Department 
of Internal Medicine 1 SE “DMA”-”Determination of the clinic 
features, diagnosis, treatment and medical rehabilitation of patients 
with broncho-pulmonary system diseases” (2014-2018), the state 
registration number 0114U005305, cipher of IN.27.14.
The aim of the study - to create a mathematical model for 
forecasting of poor pneumonia outcome in patients with chronic 





Material and methods. The study was conducted in the he-
matological center of “City Multidisciplinary Clinical Hospital 
№4”, Dnipro. A computer database of 323 patients with CL and 
pneumonia was created to solve the aim of the study. There were 
86 patients with chronic lymphocytic leukemia (CLL), chronic 
myeloid leukemia (CML) - 74 patients, myeloma disease (MH) 
- 57 patients, Valsterma (HV) disease - 37 patients, lymphoma 
- 26 patients, erythema - 21 patients, idiopathic thrombocyto-
penic purpura - 14 patients, others - 8 (1.22%) patients in our 
study. The patients were divided according to the American 
Thoracic Society recommendations 2007 [15]: the 1st group 
consisted of 137 patients with mild and moderate severity of 
pneumonia, which developed shortly after hospitalization; the 
2nd group consisted of 83 patients with mild and moderate sever-
ity of pneumonia, which developed at any time, all patients have 
risk factors; the 3rd group - 48 patients with severe pneumonia, 
which developed shortly after hospitalization, all patients have 
risk factors and patients with late pneumonia with severe course. 
In addition, we identified 4th group - patients with pneumonia 
poor outcome. This group consisted of 55 patients. 
Table 1. The correlation between patient’s mortality and clinical, anamnestic, laboratory parameters
Indexes
Spirman’s rank correlation coefficients 
– ρ
t(n-2) p-value
CD56, % -0,86 16,37 <0,001
CD56, g/l -0,86 16,37 <0,001
Leukocytes, *109 -0,63 11,12 <0,001
ІІ -0,62 12,12 <0,001
Erythrocytes, *1012 -0,61 22,04 <0,001
Lymphocytes, % -0,58 12,71 <0,001
СD4+, % -0,56 10,42 <0,001
СD4+, g/l -0,49 8,07 <0,001
Weakened breath -0,28 15,72 <0,001
HB, g/l -0,48 15,44 <0,001
B CD19, g/l -0,46 7 <0,001
B CD19, % -0,45 6,63 <0,001
НСТ-test sp. -0,45 6,68 <0,001
FA, units -0,41 5,95 <0,001
Iмg G, g/l -0,34 5,18 <0,001
НСТ –test st. -0,3 4,13 <0,001
Gr+ pathogens -0,29 8,51 <0,001
Age, years -0,25 7,21 <0,001
Systolic blood preassure, mm/Hg. -0,25 7,26 <0,001
Diastolic . blood preassure, mm/Hg -0,25 7,36 <0,001
CD8+,% -0,18 2,82 0,01
FN, units -0,15 1,98 0,05
The number of days in hospital -0,11 3,03 <0,001
Presence of an abscess -0,1 2,88 <0,001
Number of ABT days -0,1 2,89 <0,001
Duration of the main disease, years -0,09 2,65 0,01
Dry wheezing (presence) -0,09 2,69 0,01
Pleurisy (presence) -0,06 1,81 0,07
T CD19+, g/l -0,05 0,83 0,41
Lymphocytes, g/l -0,03 0,48 0,63
Stage ABT (presence) -0,02 0,53 <0,001
CD8+, g/l 0,01 0,17 0,86
Ig М, g/l 0,02 0,26 0,79
DR, % 0,04 0,47 0,64
Lymph nodes defeat (presence) 0,06 1,58 0,12
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Number of microorganisms 0,08 2,21 0,03
Ig А, g/l 0,08 1,11 0,27
Crepitus (presence) 0,09 2,53 0,01
Using two types of antibiotics 0,1 2,8 0,01
Reduced percussion sound 0,11 3 <0,001
Liver damage 0,14 4 <0,001
Increase body temperature 0,14 4,06 <0,001
The stage for the Ann Arbor classification for CL 0,16 4,54 <0,001
Spleen damage 0,16 4,74 <0,001
Urea level 0,18 5,04 <0,001
Creatinine 0,19 5,59 <0,001
Respiratory failure (presence) 0,2 5,68 <0,001
ALT 0,22 6,32 <0,001
Using three types of antibiotics 0,23 6,78 <0,001
Sputum (presence) 0,25 7,48 <0,001
АSТ 0,26 7,69 <0,001
Form of oncohematological disease 0,29 8,52 <0,001
The presence of cough 0,3 8,95 <0,001
Respiration rate, per min. 0,32 9,47 <0,001
Hemoptysis (presence) 0,36 10,88 <0,001
P. аeroginosa (selection) 0,37 11,25 <0,001
The stage of neutropenia 0,37 11,35 <0,001
Gr- flora (presence) 0,38 11,86 <0,001
ESR, mm / h 0,38 11,54 <0,001
Glycemia (presence) 0,43 13,48 <0,001
Neutropenia 3 st. 0,46 14,88 <0,001
Wet wheezing (presence) 0,48 15,47 <0,001
Heart rate, per min. 0,51 16,33 <0,001
T CD19+, % 0,53 9,49 <0,001
Diagnosis of pneumonia and CL form were performed in ac-
cordance with generally accepted clinical, laboratory and mor-
pho-immunohistochemical studies [1,2,7-9,17].
General clinical methods included data of anamnesis, includ-
ing anamnesis of oncohematological disease (form, stage of the 
disease, its first signs, duration, presence of B-symptoms, enlarge-
ment of liver, spleen, lymph nodes (LV), number of chemotherapy 
courses (CT), which preceded the IC of the broncho-pulmonary 
system, the presence of concomitant pathology, anamnesis of pneu-
monia (communiyu aquared pneumonia, nosocomial pneumonia 
(early, late)); the beginning, the presence of generally accepted 
clinical signs; data of pneumonia clinical picture and complaints 
(the presence, number and nature of sputum, the presence, number 
and type of dyspnea, the time when complaints began, temperature 
reaction dynamics); data of patient’s physical examination, includ-
ing in dynamics (data of percussion, auscultation); results of labo-
ratory methods of research in dynamics ( complete blood count, 
biochemical blood test); general sputum analysis; chest X-Ray in 
two projections and / or computed tomography (CT) of the lungs 
(if necessary in dynamics); to determine the probable pathogens of 
pneumonia - bacterioscopic and microbiological study of sputum 
and fluid of broncho-alveolar lavage (BAL); fibrobranchoscopy to 
obtain BAL fluid; immuno-enzymes study - to determine the pa-
rameters of cellular and humoral immunity. 
All quantitative and qualitative (nominal) indices were en-
tered into the electronic database of formalized disease histories 
like “object-sign” table. These data gradually and statistically 
processed using descriptive and analytical biostatistics methods 
implemented in software packages “STATISTICA 6.1” (Stat-
SoftInc., Serial No. AGAR909E415822FA); Microsoft Excel 
(Office Home Business 2KB4Y-6H9DB-BM47K-749PV-PG-
3KT). Median (Me), as a measure of the central trend, was used 
to describe the quantitative indices; interquartile scale ((25%, 
75%) - 25 and 75 percentiles respectively, Q1 and Q3 - first and 
third quartiles) to describe the sings variation., The nonpara-
metric dispersion analysis of Kraskele-Wallis and a correlation 
analysis with the calculation of the Spirman rank correlation co-
efficients (ρ) were used in statistical analysis of study results. 
Multiple comparisons were made with Bonferon and Hill. The 
statistically significant level was p <0,05 (5%) [10].
Results and their discussion. Correlation between mortality 
and clinical, anamnestic, laboratory parameters shows the ex-
istence of probable connection between poor outcome forecast 





Table 2. Odds ratio clinical and laboratory parameters influence on mortality, 
depending on their threshold predictive value of the studied patients
Indexes 




Neutrophils ≤1,24 109/l 8,10 4,14 - 15,864 9,33 % 45,45 % <0,001
Pulse >92 per min. 26,94 12,96 - 55,98 7,09 % 67,27 % <0,001
Leukocytes ≤3,7 109/l 57,09 3,0 - 1087,35 18,03 % 100,0 % <0,001
Lymphocytes ≤18,9 % 40,22 10,61 - 152,41 7,48 % 76,47 % <0,001
B CD19≤0,315 g/l 36,64 1,95 - 686,67 25,81 % 100,0 % 0,001
T CD19 >56,3 % 40,33 2,27 - 717,45 31,82 % 100,0 % <0,001
СD4 ≤18,13 % 145,00 12,69 - 1657,12 3,33 % 83,33 % <0,001
СD4 ≤0,61 g/l 41,25 4,27 - 398,87 10,81 % 83,33 % <0,001
СD4/СD8 ≤1,05 58,70 3,15 - 1094,33 17,78 % 100,0 % <0,001
HB ≤89 g/l 11,91 5,91 - 23,98 23,13 % 78,18 % <0,001
Erythrocyte ≤2,5 1012/l 18,73 8,41 - 41,70 23,88 % 85,45 % <0,001
ESR>27 mm/h 6,41 3,17 - 12,97 38,43 % 80,0 % <0,001
Platelets ≤80 109/l 6,57 3,53 - 12,23 19,78 % 61,82 % <0,001
Ig G ≤8,21 132,00 123,69 - 167,42 3,33 % 78,66 % <0,001
* - divergences according Pearson’s χ2 criterion
Table 3. Forecast of pneumonia poor outcome in patients CL according to logistic regression analysis
Prognostic Variables Regression 
coefficient β
Standard error of 
coefficient β
Wald’s χ2 Wald’s 
p-value χ2
Free member of the equation -0,073
Leukocytes (х
1
) -0,994 0,463 4,602 0,032
Р. aerogіnosa (х
2












Хі- square χ2=29,70 (p<0,001)
Percentage of concordance 98,51 %
Hosmer-Lemeshov Test 3,992 (р=0,7807)




95 % CІ AUC 0,892 - 0,996
р p<0,001
Qualitative assessment of the model excellent
The indicators with statistically significant, average and high 
correlation coefficients (0.29<ρ<1.0) were selected for a more 
detailed analysis of which factors affect on poor outcome. The 
next step was - to analyze the effect of quantitative and nominal 
indicators on the mortality of patients with pneumonia and CL 
using a simple logistic regression analysis. Cutoff points were 
identified using the ROC analysis - the critical values of the 
clinical and laboratory results, which achieved the maximum 
predictive value of the indicator to predict the probability of 
pneumonia poor outcome [18].
Leukocytes, lymphocytes, neutrophils, platelets, erythrocytes, 
hemoglobin, B (CD19 +) (G/L), CD4 + (%), immunoregulatory 
index (CD4+/CD8+) and IgG (g/l) showed the most prognostic 
ability to predict pneumonia lethal outcome in patients with CL. 
The relationship between the signs “died” or “survived” ana-
lyzed using a logistic regression model with a step-by-step algo-
rithm predictors inclusion [13,14]. The logistic equation used as 
the basis for developing the prediction model: y = exp (b0 + b1 
* x1 + ... + bn * xn) / [1 + exp (b0 + b1 * x1 + ... + bn * xn)] (1) 
, where: y - the result (in our study - the prediction of pneumonia 
poor outcome (PPO); b0 - the free part of the regression equa-
tion; b1 -bn - regression coefficients; x1-xn - predictor variables.
If the calculated probability of pneumonia poor outcome will 
be less than 0.5, we can assume that the event will not occur 
(the patient will not die); if probability more than 0.5 – the poor 
outcome of pneumonia is reliable.
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We received the logistic regression equation parameters repre-
sented as a result of a step-by-step inclusion of independent vari-
ables. It’s presented in tab. 3 (only meaningful factors are included 
in the table). For quantitative predictors, the index entered in the 
equation in units values, for binary 1 – factor is presented, 0 - is not. 
We calculated the regression coefficient β during logistic re-
gression analysis, its error, and χ2 Wald statistics. Coefficient 
β describes the change of the mortality risk due to risk factor 
change for the one unit. We estimated the predictive precision 
of the logistic regression equation using the Hi-square (χ2); per-
centage of concordant - the proportion of correctly reclassified 
observations (the closer this figure to 100%, the higher model 
quality); Hosmer-Lemeshov’s consent test and ROC-analysis. 
The evaluation of logistic regression equations using Xi-square 
(χ2) showed their precision, it was determined the statistically 
significant level χ2 (p<0,001). The proportion of correct predic-
tion for patients with CL membership of a particular group (sur-
vivor, died) was 83.33%. This concordance indicator shows a 
high degree of consistency in the real distribution of mortalities 
and distribution based on the logistic regression equation. Over-
all consensus actual and estimated data based on Hosmer- Lem-
eshov test showed significant match, because p>0.05 was for all 
equations. That allows us to take zero hypothesis regarding the 
consistency of the theoretical and actual results of the disease. 
According to the ROC curve’s shape and the area under it 
(AUC), we estimated the predictive precision of logistic re-
gression equations. The area under the ROC curve shows the 
dependence between the numbers of correctly and incorrectly 
classified pneumonia poor outcome cases. The closer curve to 
the upper left corner and the bigger the area under the curve, 
the better its discriminatory power. When the AUC is 0,9 - 1, 
the model’s quality is considered “exellent”; 0,8 – 0,9 – “very 
good”; 0,7 – 0,8 – “good”; 0,6 – 0,7 – “average”; 0,5 – 0,6 – 
“unsatisfactory”; the value less than 0.5 indicates the model’s 
unsuitable [17].
Fig. 1. Operational characteristics of the forecasting pneu-
monia poor outcome logistic regression model in patients with 
CL according to ROC analysis
Thus, it is determined that the proposed prognostic model - 
the logistic regression equation has excellent operational charac-
teristics - sensitivity 83.33%, specificity 100.0%, area under the 
ROC curve - 0.968 (p <0.001) (Table 3, Fig. 1).
Consequently, the constructed logistic models were accept-
able relying on the criterion χ2; the percentage of concordation, 
the Hosmer-Lemeshov test and the ROC-analysis. The predicted 
values (y) in regression models will be always in ranges from 0 
(survived) to 1 (died), regardless of regression coefficients or 
x-values. When calculated probability is less than 0,5, we can 
supposed that event will not occur (the patient will not die); oth-
erwise (probability more than 0,5) – the pneumonia poor out-
come will be.
We propose a detailed scale for predicting the pneumonia 
poor outcome (PPO) in patients with CL based on all of the 
above calculations:
- up to 0,16 - very low probability of PPO (P<5.06%);
- 0,17 - 0,36 - low probability of PPO (5,06%≤R<25,10%);
- 0,37 - 0,48 - average probability of PPO (25,10%≤R<50,24%);
- 0,49 – 0,72 - high probability of PPO (50.24%≤R≤90.16%);
- higher than 0.72 - very high probability of PPO (P>90.16%).
Fig. 2. Dependence on calculated logistic equation result the 
probability of pneumonia poor outcome in patient with chronic 
leukemia
Using in clinical practice the obtained equation will allow 
to predict the pneumonia poor outcome in patient with chronic 
leukemia with a small number of parameters that are available 
today in clinics with hematological profile. Determination the 
probability of PPO in patients with CH has a fundamental value 
for timely choice the treatment tactics, for choice or modifica-
tion ABT during the program chemotherapy. The American So-
ciety of Clinical Oncology (ASCO) has shown that using of ex-
pensive drugs is economically justified only in severe infections. 
Thus, the treatment of patients with a minimum risk of PPO can 
be in outpatient settings using antibiotic monotherapy. In this 
case, using the predicting of PPO in patients with CL is also 
a way to reduce the treatment cost and determine the place of 
treatment. We have developed a PPO scale that will allow us to 
determine the treatment location and timely optimize the treat-
ment program. When the value from the equation is equal to:
- less than 0,36 - low probability of PPO - it is possible to treat 
pneumonia in outpatient settings or in a therapy, hematologist 
consultation is necessary;
- 0,37 – 0,48 – average probability of PPO - treatment in ther-
apy, hematologist consultation in dynamics of treatment;
- 0,49 – 0,72 - high probability of PPO - treatment in a he-
matological hospital, determination of immunity parameters in 
dynamics, consideration necessity of ABT modification;
- more than 0,72 - very high probability of PPO - treatment in 


















-0,2 0,0 0,2 0,4 0,6 0,8 1,0 1,2


























1. Results of our study prove that the forecast of pneumonia 
poor outcome in patients with chronic leukemia is associated 
with: leukocytes, lymphocytes, neutrophils, platelets, erythro-
cytes, hemoglobin and immunity: B (CD19+) (G/L), T (CD4+) 
(%), immunoregulatory index (CD4+/СD8+) and IgG (g/l).
2. Mathematical modeling is a modern, necessary instrument 
in medical practice. A mathematical model for predicting the 
pneumonia poor outcome in patients with chronic leukemia was 
created in our study: PPO = exp (-0.073-0.994 * (leukocytes) + 
4.842 * (P. aeroginosa)) / [1 + exp (-0.073-0.994 * (leukocytes) 
+ 4.842 * (R. aeroginosa)].
3. Using in clinical practice the proposed mathematical model 
of prediction pneumonia poor outcome in patients with chronic 
leukemia will allow determining the treatment place and timely 
optimizing the treatment program.
The authors confirm the absence of conflict of interest. Au-
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SUMMARY
THE FORECAST OF LETHAL OUTCOME IN CHRONIC 
LEUKEMIA PATIENTS WITH PNEUMONIA
Pertseva T., Borysova I.
State Establishment “Dnipropetrovsk Medical Academy of the 
Ministry of Health of Ukraine”, Ukraine
The aim of the study - to create a mathematical model for 
forecasting of poor pneumonia outcome in patients with chronic 
leukemia in order to optimize treatment. 
Study included 323 patients with pneumonia and chronic 
leukemia. All indicators obtained in the study were entered 
into electronic database of formalized medical histories like a 
table “object-feature”. These results were subjected to stepwise 
multidimensional statistical processing using non-parametric 
dispersive analysis by Kruskal-Wallis, correlation analysis with 
Spearman’s rank correlation coefficient, and ROC - analysis. 
The statistically significant level was p <0,05 (5%).
We determined that the forecast of pneumonia poor outcome 
in patients with chronic leukemia is associated with: leukocytes, 
lymphocytes, neutrophils, platelets, erythrocytes, hemoglobin 
and immunity: B (CD19+) (G/L), T (CD4+) (%), immuno-
regulatory index (CD4+/СD8+) and IgG (g/l). A mathematical 
model for predicting the pneumonia poor outcome in patients 
with chronic leukemia was created in our study: PPO=exp 
(-0.073-0.994*(leukocytes)+4.842*(P.aeroginosa))/[1+exp 
(-0.073-0.994*(leukocytes)+4.842*(R. aeroginosa)].
Using in clinical practice the proposed mathematical model 
of prediction pneumonia poor outcome in patients with chronic 
leukemia will allow determining the treatment place and timely 
optimizing the treatment program.
Keywords: forecast, pneumonia, chronic leukemia, poor out-
come, mathematical model.
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РЕЗЮМЕ
ПРОГНОЗ ЛЕТАЛЬНОГО ИСХОДА ПНЕВМОНИЙ У 
БОЛЬНЫХ НА ФОНЕ ХРОНИЧЕСКИХ ЛЕЙКОЗОВ 
Перцева Т.А., Борисова И.С.
Государственное учреждение «Днепропетровская меди-
цинская академия Министерства здравоохранения Украи-
ны», Украина
Цель исследования - создание математической модели 
прогноза летального исхода пневмонии у больных на фоне 
хронических лейкозов для определения и своевременной 
оптимизации лечения.
Исследовано 323 больных с пневмониями, которые розви-
лись на фоне хронических лейкозов. Все показатели, полу-
ченные в результате исследования, внесены в электронную 
базу данных формализованных историй болезней в виде 
таблицы «объект-признак», которую подвергали поэтапной 
многоплановой статистической обработке методами не-
параметрического дисперсионного анализа Краскела-Уол-
лиса, корреляционного анализа с расчетом коэффициента 
ранговой корреляции Спирмена, Roc-анализа. Статистиче-
ски достоверным считалось значение уровня значимости 
p<0,05 (5%).
Выявлено, что с летальным исходом больных различны-
ми формами пневмонии, которые развились на фоне хро-
нических лейкозов ассоциированы показатели лейкоцитов, 
лимфоцитов, нейтрофилов, тромбоцитов, эритроцитов, ге-
моглобина и показатели иммунитета (B(CD19+), Т (СD4+), 
(СD4+/СD8+), IgG). В результате проведенного исследова-
ния создана математическая модель прогноза возникнове-
ния летального исхода пневмонии у больных на фоне хро-
нических лейкозов: ПЛИ = exp(-0,073-0,994*(лейкоциты) + 
4,842 * (Р. Aerogиnosa)) / [1 + exp (-0,073-0,994 * (лейкоци-
ты) + 4,842 * (Р. aerogиnosa)].
Использование в клинической практике разработаной ма-
тематической модели позволит определить место лечения 
больных пневмонией в сочетании с хроническим лейкозом, 
что позволит своевременно оптимизировать программу ле-
чения.
reziume
letaluri gamosavlis prognozi pnevmoniis 
dros qronikuli leikozis fonze
t.perceva, i.borisova
dnepropetrovskis samedicino akademia, ukraina
kvlevis mizans warmodgenda letaluri gamo-
savlis prognozis maTematikuri modelis Se-
qmna pnevmoniis dros qronikuli leikozis 
fonze mkurnalobis adgilis gansazRvrisa da 
mkurnalobis drouli optimizebisaTvis.
gamokveulia 323 avadmyofi pnevmoniiT, romelic 
ganviTarda qronikuli leikozebis fonze. kvle-
vis Sedegad miRebuli yvela maCvenebeli Setani-
li iyo formalizebuli istoriebis monacemTa 
eleqtronul bazaSi cxrilis “obieqti-niSani” 
saxiT, romelic Semdgom daeqvemdebara etapobriv 
mravalmxriv statistikur damuSavebas kraskel-
uolisis araparametruli dispersiuli analizis 
meTodebiT, korelaciur analizs spirmanis ran-
guli korelaciis koeficientis gamoTvliT, Roc-
analizs. statistikurad sarwmunod iTvleboda 
mniSvnelobis done p<0,05 (5%).
dadgenilia, rom pnevmoniis dros pacientebSi 
qronikuli leikozebis fonze letalur gamo-
savalTan asocirebulia leikocitebis, limfo-
citebis, neitrofilebis, Trombocitebis, eriTro-
citebis, hemoglobinis da imunitetis (B(CD19+), 
Т (СD4+), (СD4+/СD8+), IgG) maCveneblebi. kvle-
vis Sedegebis safuZvelze SemuSavebulia le-
taluri gamosavlis prognozis maTematikuri 
modeli pnevmoniis dros qronikuli leiko-
zebis fonze: letaluri gamosavlis maCvene-
beli = exp (-0,073-0,994*(leikocitebi) + 4,842 * (Р. 
Aerogиnosa))/[1+exp (-0,073-0,994*(leikocitebi)+4,842*
(Р. aerogиnosa)].  SemuSavebuli maTematikuri model-
is klinikur praqtikaSi gamoyeneba SesaZlebels 
gaxdis, ganisazRvros leikozebis fonze pnevmo-
niis mqone pacientebis mkurnalobis adgili da 
droulad optimizdes mkurnalobis programa.
ASSOCIATION BETWEEN URTICARIA AND INFECTIONS (REVIEW) 
Gotua M., Kulumbegov B., Chanturidze N., Devidze M., Lomidze N., Rukhadze M.
Center of Allergy and Immunology, Tbilisi, Georgia
Urticaria is a common disease with 20% of prevalence and 
marked effects on quality of life. Urticarial lesions are intensely 
pruritic, circumscribed, raised, erythematous plaques, often with 
central pallor. Morphology and size can vary. Uncomplicated ur-
ticarial lesions are pruritic cutaneous plaques that develop over 
minutes to hours and resolve in 24 hours without residual mark-
ings [1]. Urticaria is sometimes accompanied by angioedema, 
which is swelling deeper in the skin. Angioedema accompanies 
urticaria in approximately 40% of patients, another 40% have 
hives alone, and about 20% have angioedema but not urticaria. 
A presumptive trigger, such as common viral and bacterial in-
fections, medications, food ingestion, or insect sting, can some-
times be identified for new-onset urticaria, although no specific 
cause is found in many cases, particularly when the condition 
